Introduction
============

Eclampsia is an obstetric condition, which can present both to general and women\'s hospitals emergency departments.

Eclampsia is the occurrence of one or more generalized convulsions and/or coma not caused by any co-incidental neurological disease, such as epilepsy, in a pregnant woman whose condition also meets the criteria of pre-eclampsia (sustained protein uric hypertension with edema from 20 weeks gestation to the puerperium).

Pre-eclampsia/eclampsia remains the second most common cause of maternal death in the United States (US) and United Kingdom (UK) after thrombo-embolic disease.[@bib1] Eclampsia accounts for 50,000 maternal deaths per year worldwide.[@bib3]

Eclampsia is rare before 20 weeks gestation, which should raise the possibility of an underlying molar pregnancy or antiphospholipid syndrome. It is associated with high incidence of perinatal morbidity and mortality, which is mainly related to prematurity.[@bib4]

The incidence of eclampsia is relatively stable in 4 to 5 cases/10,000 live births in developed countries and 6 to 100 cases/10,000 live births in developing countries.[@bib5] Pathogenesis remains unknown, possibly due to cerebral vasospasm with local ischemia, hypertensive encephalopathy, vasogenic edema and endothelial damage.[@bib7] This study was conducted to detect the incidence of eclampsia in the state of Qatar and the associated maternal and fetal outcomes, with the evaluation of any possible avoidable measures to decrease this incidence.

Materials and Methods
=====================

A retrospective study was conducted at the Women\'s Hospital and Al Khor Hospital Obstetrics and Gynecology department by reviewing the medical record files of all women diagnosed to have eclampsia admitted during the period of the study, from January 1991 to December 2009.

The total annual delivery rate during the study period ranged from 9452 to 15,952 deliveries. The total number of births during the period of the study was 224,809. Parameters checked from the files were maternal age, nationality, parity, gestational age, number of antenatal visits, number of fits, symptoms of impending eclampsia, coma, diagnosis at admission, medications used, mode of delivery, maternal and fetal outcomes. Eclampsia was diagnosed by the occurrence of convulsions during pregnancy, labour or in the first 10 days postpartum with or without hypertension (a systolic blood pressure (BP) of ≥ 140 mmHg and a diastolic of ≥ 90 mmHg and proteinuria (at least +1 or more in a random urine sample or ≥ 0.3 g in a 24 hour collection), after excluding all other causes of fits.

The management of eclampsia at this hospital is directed towards stabilizing the mother, stopping convulsions, prevention of further fits, (by the use of anticonvulsants), controlling BP (by antihypertensives), and delivering the fetus regardless of gestational age.

Results
=======

The total number of deliveries was 224,809 during the period of the study from January 1991 to December 2009. Eclampsia was detected in 70 women with an incidence of 0.31/1000 deliveries (details in [Table 1](#tbl1){ref-type="table"}).

The timing of fits was 44.3% ante partum (31 cases), 24.3% intra partum (17 cases) and 31.4% postpartum (22 cases) ([Figure 1](#fig1){ref-type="fig"}). Thirty-four patients (48.5%) were \< 25 years old and 13 patients (18.5%) were teenagers.

Thirty-two women presented with a gestational age of ≥ 37 weeks (45.7%) and 38 women (54.2%) were \< 37 weeks ([Figure 2](#fig2){ref-type="fig"}). Further, 65.7% of the patients were primiparous (46 cases) and 34 .3% were multiparous (24 cases). Twenty-eight cases (40%) were Qataris and 42 cases (60%) were non-Qataris ([Figure 3](#fig3){ref-type="fig"}). Of the patients, 54.2% were under the age of 25 years and 18.5% were teenagers.

Diagnosis on admission was eclamptic fits in 34.3% of the cases (24 women), 13 of them were referred from the general emergency room; 38.5% of the women were admitted with the diagnosis of pre-eclampsia (27 cases)---14 of them had severe pre-eclampsia (20%) and 13 had mild pre-eclampsia (18.5%). Sixteen cases of PE (22.9%) were admitted with symptoms of impending eclampsia. Ten cases of eclamptic fit (14.3%) had normal blood pressure on admission \< 130/80 mmHg. Thirteen women were admitted with labour pains (18.5%), 8.7% of patients were admitted for different reasons; of them 2 with upper respiratory tract infection and two with pre-term labour pain. One patient was admitted with ante-partum hemorrhage and one patient was admitted for suspicion of spontaneous rapture of membranes ([Figure 4](#fig4){ref-type="fig"}). Twenty-one patients (30%) had no antenatal visits.

Forty-five cases (64%) were delivered by Cesarean section (CS) and 25 patients (36%) were delivered vaginally. Of the vaginal deliveries, seven cases were delivered by vacuum (10%), which were done for intrapartum eclampsia. Seventeen cases underwent normal vaginal delivery (24%), and one case underwent assisted breech delivery ([Figure 5](#fig5){ref-type="fig"}). Of those who delivered vaginally (25 patients), 14 of them had post-partum eclampsia (20%) and only three had ante-partum eclampsia who were induced at 25, 27 and 29 weeks gestation and delivered.

The indications of CS were ante-partum eclampsia in 26 cases (37%), intra-partum eclampsia in four cases (57%), non-reassuring cardiotocography in 10 cases (14.2%) and severe pre-eclampsia in 5 cases (7%). Eleven cases (15.7%) had post-partum eclampsia after CS, six of them had their first fit after the cesarean; three had a previous ante-partum fit and one case had a previous intra-partum fit.

The medications used included anticonvulsants and anti-hypertensives. Forty-one cases (58.5%) of the women were given magnesium sulfate, 21 cases (30%) received diazepam, five cases (7%) diazepam and phenytoin, five cases (7%) used diazepam and magnesium sulfate and two cases (3%) diazepam, magnesium sulfate and phenytoin. The antihypertensives used were hydralazine in 35 cases (50%) and labetalol in 16 cases (22.9%). Antihypertensive therapy was not used in 22 cases (31.4%) of the women because their BP was normal or mildly elevated ([Figure 6](#fig6){ref-type="fig"}). Recurrent fits occurred in 17 cases (24.3%), 12 of them received diazepam.

All women were admitted to the high dependency area at the Women\'s Hospital or intensive care unit (ICU) in Al Khor Hospital, with multidisciplinary care as required. There was one maternal mortality during the 19-year study period. The maternal mortality case was for a gravida 4 para 3 Pakistani woman who presented with sever pre-eclampsia at 32 weeks gestation, had one intra-partum fit and delivered by cesarean section for non-reassuring cardiotocography. She was complicated by severe HELLP (haemolysis, elevated liver enzymes and low platelets) syndrome and massive cerebrovascular accident (CVA). The patient had no antenatal care, and her baby was delivered with an Abgar score of 8 and 10 in the first and fifth minute, respectively, but admitted to the neonatal intensive care unit (NICU) for low birth weight (LBW).

Maternal morbidity was present in 33%[@bib8] cases, including 10 cases (14.3%) that were complicated by HELLP syndrome. One case involved acute renal failure (ARF), one case featured disseminated intravascular coagulation (DIC), four cases involved post-partum hemorrhage, four cases had placenta abruption, one case had CVA, two cases had aspiration pneumonia and one case had encephalopathy. All of these complications were reversible except for the CVA case, which needed rehabilitation for a long time. Fifteen women (21.5%) fell into a coma and post-eclamptic fits, but these were not prolonged and saw no focal neurological signs ([Figure 7](#fig7){ref-type="fig"}).

The perinatal outcome included a perinatal mortality of nine cases (13%). Six of them were stillbirths, one infant died in less than 24 hour of birth, two infants died less than 48 hour of birth. The still birth rate (SB) was 0.026/1000 total births and the perinatal mortality rate (PNM) was 12.8%. These are shown in [Table 2](#tbl2){ref-type="table"}.

Low birth weight (LBW of \< 2.5 Kg) was found in 48.6% of the cases^34^ all were admitted to the neonatal intensive care unit (NICU). Four more cases were admitted to NICU for other reasons (RDS, IUGR).

Discussion
==========

The incidence of eclampsia in Qatar is low, 0.31/1000 deliveries. Similar incidence was reported in Canada-Nova Scotia, of about 0.27/1000 deliveries.[@bib9]

The incidence is stable in the UK and developed countries, about 0.4--0.5/1000 deliveries.[@bib5] It was reported to be significantly higher in developing countries to reach 0.6--10/1000 deliveries.[@bib6]

Most of our eclamptic women were primiparous (46 cases 65.7%), the same was reported by Rosalyn et al. & Warden et al. in 2002.[@bib11]

Of the studied patients, 54.2% were 25 years old and 18.5% were teenagers---66.9% teenage eclamptics was reported by others.[@bib10]

Twenty-one cases (30%) did not have any antenatal visits, and 49 women (70%) had antenatal visits; 69.2% of unbooked eclampsia was reported by El Nafaty.[@bib10]

Thirty-one cases (44.2%) of eclampsia was ante-partum and 22 cases (31.4%) were postpartum. This was similar to what was reported earlier in the UK.[@bib5] Lower post partum eclampsia was reported earlier (26%) by Lee et al. in 2004, and 10.6% by El Nafaty.[@bib9]

The majority of post-partum eclampsia (22 cases) had their first fit within 2 to 72 hour post-partum, 75% post vaginal delivery and 25% post CS. This was similar to what was reported by Douglas & Redman.[@bib5] Twenty-seven women (38.6%) had severe pre-eclampsia, and magnesium sulfate prophylaxis was not used except for in two cases.

Pre-eclmapsia was present in 27 cases (38.5%) of eclamptic cases and severe pre-eclampsia complicated nearly half of the cases of eclampsia. Severe PE was reported to complicate 33.8% of the cases of eclampsia in Nigeria,[@bib10] and 88.8% was reported by Onwuhafua et al.[@bib13]

Hydralazine or labetalol were the antihypertensives used in cases of severe PE. Most investigators recommend aggressive antihypertensive therapy for sustained diastolic pressures of 105--110 mmHg or higher and systolic BP of 160 mmHg or higher.[@bib14]

Two cases (3%) of cerebrovascular accident (CVA) were reported in our series; one of them ended by maternal death. Cerebrovascular accident accounts for 15--20% of deaths in eclampsia and correlates directly to the degree of BP elevation.[@bib15] Anti-hypertensives were not used in 22 cases (31.4%) of our series, being that they were normotensives or had mild PE. The use of antihypertensive agents to control mildly elevated BP in the setting of PE did not show any alteration in the course of the disease nor did it diminish perinatal mortality (PNM) or morbidity.[@bib16] Nine eclamptic women (12.8%) were normotensives with no protein detected in urine. Coetzee et al. reported in 1998 that non-proteinuric hypertension complicated only 0.1% of cases of eclampsia.[@bib19]

Symptoms of impending eclampsia were present in only 16 cases (22.9%), which made prediction and prevention difficult. The majority of eclamptic women had one or more antecedent symptom in the hours prior to an eclamptic fit, such as prodromal headache, visual disturbances or epigastric pain.[@bib5]

Forty-five cases (64%) of our series had CS, and the rest delivered vaginally, of which seven cases (10%) delivered by vacuum extraction. Lower CS rates were reported by El Nafaty.[@bib10] Higher CS rates were reported (79%) by Lee et al.[@bib9] Most CS were done due to eclampsia, unfavorable cervix and time ahead of term. We had only five inductions of labour for antepartum eclampsia. One needed CS for nonreassuring CTG. The rest delivered vaginally. Cervical ripening agents can be used to induce labour although less than one-third of women will successfully deliver vaginally, and long inductions should be avoided.[@bib20]

The anticonvulsant used was Magnesium Sulfate in 46 cases (58.5%) and Diazepam in 21 cases (30%). Recurrent fits were present in 17 cases (24.3%), 12 of them were given diazepam (17.19%), and three patients experienced recurrent fits while using magnesium sulfate. The drug of choice for the prevention of subsequent fits is magnesium sulfate, which is superior to diazepam and phenytoin with no significant differences in maternal or PNM.[@bib22] Additional advantages of magnesium dulfate include safety, low cost, ease of administration and reduced sedation than with diazepam and phenytoin. It also increases cerebral blood flow and oxygen consumption in women with pre-eclampsia.[@bib8] Therefore, magnesium sulfate appears to be substantially more effective than diazepam and phenytoin for the treatment of eclampsia.[@bib25]

Only 23 women (33%) in our series had major maternal complications including HELLP syndrome, DIC, ARF and CVA. They were all managed conservatively and were reversible except for the cases of CVA, in which one patient expired and the other needed rehabilitation. This indicated our relatively good high dependence area care and multidisciplinary involvement.

Maternal mortality and severe morbidity are lowest among women receiving regular prenatal care, managed by an experienced physician in tertiary centers.[@bib27] Maternal complications were reported to be higher (32%) in Nova Scotia by Lee et al.[@bib9], and 70% by Lopez-Lleera[@bib29] such as DIC, HELLP syndrome, ARF, CVA, hepatocelular injury and cardio-respiratory arrest.[@bib9] There was one maternal death in our series due to a massive CVA and HELLP syndrome. Maternal mortality rate was thus reported to be 0.14%.[@bib5]

The most common cause of death was reported to be cerebral hemorrhage and cerebral venous thrombosis in autopsy of eclamptic mortalities.[@bib30] The perinatal mortality was reported in our series to be 12.8% (9 cases). This result is better than that reported in developed countries.[@bib9] The PNM was reported to be up to 14% in the US and UK.[@bib5] The main cause of PNM was prematurity and LBW (46.6%) and intrauterine fetal death in 50% of cases. Similar reasons were reported by others.[@bib10]

Severe PE complicated 20% of our cases, magnesium sulfate was only used for prophylaxis in two cases. Anticonvulsant therapy should be administered to prevent a first seizure in women with severe PE.[@bib19]

The Magpie Trial (magnesium sulfate for prevention of eclampsia trial---a randomized placebo-controlled trial-published in 2002) concluded that magnesium sulfate significantly reduced the risk of eclamptic convulsions in pre-eclampsia. To prevent one convulsion, 63 women with severe PE and 109 women with mild PE would need to be treated. This was associated with reduction in the rate of maternal mortality.^33^ Magnesium sulfate is the anticonvulsant of choice as it is more effective than phenytoin and diazepam for the prevention and treatment of eclampsia.[@bib23] ^33^

The World Health Organization (WHO), The American College of Obstetricians & Gynecologists (ACOG), The Royal College of Obstetricians & Gynecologists (RCOG), Federation Internationale de Gynecologie et de Obstetrique, and The International Society for the Study of Hypertension in Pregnancy recommend the use of magnesium sulfate for prevention and treatment of eclampsia.

Among the subjects in our study, 30% did not have any antenatal visits before. A higher percentage (69.2%) was reported earlier.[@bib10] Community-based approaches to improve community health, education and prenatal care is required. Counseling women about the recurrence risk of sever PE and eclampsia and encourage early and regular antenatal care all can be effective measures for the prevention of eclampsia.

Auditing can ensure the safe and effective introduction of seizure prophylaxis with magnesium sulfate in obstetric practice.^34^ Eclampsia drills (on site stimulation, evidence based eclampsia management protocols, eclampsia boxes, individual staff feedback and education) can identify and correct potential deficiencies in the care of eclamptic patients due to the infrequency of the condition.^35^ Still, many cases of eclampsia appear not to be preventable even among women receiving regular antenatal care, which can be due to the abrupt onset and late post-partum onset.^36^

Conclusion
==========

Eclampsia is a rare obstetric complication in Qatar and it is associated with a slight increase in maternal morbidity, and the vast majority of cases were completely reversible. Perinatal morbidity was also increased, which was mainly related to prematurity and LBW.

Eclampsia cannot be completely prevented but can be minimized by improvement in obstetric care through having a high index of suspicion even in low-risk patients and initiation of seizure prophylaxis by magnesium sulfate for all cases of sever PE, together with community-based approaches to improve health and education. The use of hospital-based audit and eclampsia drills may improve level of care.
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###### 

Prevalence of eclampsia in Qatar.

  Year                         Number of deliveries   Eclampsia   Ratio
  ---------------------------- ---------------------- ----------- -----------
  1991                         9452                   3           0.31/1000
                                                                  
  1992                         10150                  4           0.39/1000
                                                                  
  1993                         10515                  7           0.66/1000
                                                                  
  1994                         10239                  4           0.39/1000
                                                                  
  1995                         10092                  3           0.29/1000
                                                                  
  1996                         10052                  1           0.09/1000
                                                                  
  1997                         10188                  2           0.19/1000
                                                                  
  1998                         10500                  5           0.47/1000
                                                                  
  1999                         10587                  2           0.18/1000
                                                                  
  2000                         10999                  8           0.72/1000
                                                                  
  2001                         11734                  0           0.00/1000
                                                                  
  2002                         11821                  1           0.08/1000
                                                                  
  2003                         12620                  1           0.07/1000
                                                                  
  2004                         12838                  2           0.15/1000
                                                                  
  2005                         13258                  3           0.22/1000
                                                                  
  2006                         13953                  2           0.14/1000
                                                                  
  2007                         14586                  9           0.61/1000
                                                                  
  2008                         15273                  3           0.19/1000
                                                                  
  2009                         15952                  10          0.62/1000
                                                                  
  Total =                      224809                 70          0.31/1000
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###### 

Perinatal Mortality.

  GA/WEEKS   WT./GMS   TIMING OF DEATH   MODE OF DELIVERY             CAUSE OF DEATH
  ---------- --------- ----------------- ---------------------------- -------------------
  24         470       Stillbirth        C/S-Eclampsia                Eclampsia-hypoxia
                                                                      
  25         550       Stillbirth        Vaginal                      Eclampia,hypoxia
                                                                      
  27         640       Stillbirth        Assisted breech delivery     Eclampsia-hypoxia
                                                                      
  28         980       Stillbirth        C/S-severe PE                Abruption
                                                                      
  29         754        \<  24 hours     Vaginal                      LBW,RDS
                                                                      
  35         2500      48 hours          C/S-Eclampsia                Asphyxia
                                                                      
  37         3140      Stillbirth        Vacuum extraction            Abruption
                                                                      
  38         1800      48 hours          C/S for non reassuring CTG   IUGR, Asphyxia
                                                                      
  39         3690      Stillbirth        Vaginal                      abruption

LBW: Low Birth Weight. RDS: Respiratory Distress syndrome. IUGR: Intrauterine growth restriction.
